Activation of soluble guanylyl cyclase by a factor other than nitric oxide or carbon monoxide contributes to the vascular hyporeactivity to vasoconstrictor agents in the aorta of rats treated with endotoxin.
We have examined the role of soluble guanylyl cyclase and possible mediators of its activation in the vascular hyporeactivity caused by bacterial endotoxin (lipopolysaccharide, LPS) ex vivo. Treatment of rats with E. coli LPS (10 mg/kg, i.v. for 3h) resulted in a significant reduction in the contractions elicited by norepinephrine (NE; 10(-9)-10(-6) M) in endothelium-denuded aortic rings ex vivo. Methylene blue or LY-83583, inhibitors of soluble guanylyl cyclase, completely restored contractions to NE, whereas the nitric oxide synthase (NOS) inhibitor, N omega-nitro-L-arginine methyl ester (L-NAME), caused only a partial restoration. Zinc protoporphyrin-IX, an inhibitor of heme oxygenase, did not enhance NE-induced contraction in rings from LPS-treated rats, indicating that the production of carbon monoxide (CO) does not contribute to this vascular hyporeactivity. Indomethacin, an inhibitor of cyclooxygenase, further suppressed the contractions in rings from LPS-treated rats. These results suggest that hyporesponsiveness to NE caused by LPS is due to the activation of soluble guanylyl cyclase, which is partially mediated by N(O), but not by CO. Moreover, LPS may induce the production of another mediator(s) that activate soluble guanylyl cyclase in the vascular smooth muscle.